
<110> Degussa AG 



SEQUENCE LISTING 



<120> Cyanide-tolerant nitrile hydratases 
<130> 040061 
<160> 14 

<170> Patentln version 3.3 

<210> 1 

<211> 6828 

<212> DNA 

<213> Pseudomonas marginalis 
<220> 

<221> CDS 

<222> (25) . . (609) 

<223> Gen der Kodierregion der alpha-Untereinheit 
<220> 

<221> CDS 

<222> (650) . . (1312) 

<223> Gen der Kodierregion der beta-Unterinheit 
<220> 

<221> gene 

<222> (1309) . . {2511) 

<223> Gen des Aktivatorproteins 

<400> 1 

aattcttaag aaggagatat acat atg agt aca get act tea acg ccc ggc 51 

Met Ser Thr Ala Thr Ser Thr Pro Gly 
1 5 

gaa aga gec tgg gca ttg ttt caa gtc etc aag age aag gaa etc ate 99 
Glu Arg" Ala Trp Ala Leu Phe Gin Val Leu Lys Ser Lys Glu Leu lie 
10 ~ 15 20 25 

ccg gag ggc tat gtc gag cag etc acg caa ttg atg gag cac ggc tgg 147 
Pro Glu Gly Tyr Val Glu Gin Leu Thr Gin Leu Met Glu His Gly Trp 
30 35 4 0 

age ccc gag aac ggc gee cgt gtg gtg gec aag gcg tgg gtc gat ccg 195 
Ser Pro Glu Asn Gly Ala Arg Val Val Ala Lys Ala Trp Val Asp Pro 
4 5 50 55 

cag ttc egg gca ctg ttg etc aag gac ggc acc gcg gee tgc gec cag 243 
Gin Phe Arg Ala Leu Leu Leu Lys Asp Gly Thr Ala Ala Cys Ala Gin 
60 65 70 

ttc ggc tac acc ggc ccc cag ggc gaa tac ate gtt gee ctg gag gat 291 
Phe Gly Tyr Thr Gly Pro Gin Gly Glu Tyr lie Val Ala Leu Glu Asp 
75 80 85 



acg ccg acg ctg aag aac gtg att gtc tgc age ctg tgc tec tgc acc 339 
Thr Pro Thr Leu Lys Asn Val lie Val Cys Ser Leu Cys Ser Cys Thr 



90 



95 



100 



105 



aac tgg ccg gtc etc ggc ctg cca ccg gag tgg tac aag ggt ttc gag 387 
Asn Trp Pro Val Leu Gly Leu Pro Pro Glu Trp Tyr Lys Gly Phe Glu 
110 115 120 

ttc cgc gca cgc ctg gtc egg gag ggg cgc acg gta ctg cgc.gag ctg 435 
Phe Arg Ala Arg Leu Val Arg Glu Gly Arg Thr Val Leu Arg Glu Leu 
125 130 135 

ggg acg gag ttg ccc egg gac atg gtg gtc aag gtc tgg gac acc age 483 
Gly Thr Glu Leu Pro Arg Asp Met Val Val Lys Val Trp Asp Thr Ser 
140 145 " 150 

gee gaa age cgc tac ctg gtg ctg ccg gtc agg ccg gaa ggc tea gaa 531 
Ala Glu Ser Arg Tyr Leu Val Leu Pro Val Arg Pro Glu Gly Ser Glu 
155 160 165 

cac atg age gaa gag cag ctt caa gcg ctg gtg acc aaa gac gtg ctg 579 
His Met Ser Glu Glu Gin Leu Gin Ala Leu Val Thr Lys Asp Val Leu 
170 175 180 185 

ate ggc gtc gee ctg ccc cgc gtg ggc tga gaacaacacc teatcategt 629 
lie Gly Val Ala Leu Pro Arg Val Gly 
190 

tcactcccgg agttttgatt atg gat ggc ttt cac gat etc ggc ggt ttc caa 682 

Met Asp Gly Phe His Asp Leu Gly Gly Phe Gin 
195 " 200 ~ 205 

ggc ttt gga aaa gtc cct cac acc ate aac age ctg age tac aaa cag 730 
Gly Phe Gly Lys Val Pro His Thr lie Asn Ser Leu Ser Tyr Lys Gin 
210 215 220 

gtg ttc aag cag gac tgg gag cat ctg gee tac age ttg atg ttc ate 778 
Val Phe Lys Gin Asp Trp Glu His Leu Ala Tyr Ser Leu Met Phe lie 
225 * 230 235 



ggt gee gac cac ttg aaa aag ttc age gtg gac gaa gtg cgt cac gee 
Gly Ala Asp His Leu Lys Lys Phe Ser Val Asp Glu Val Arg His Ala 
240 245 250 



826 



gtc gaa cgc ctg gat gtg cgc cag cat gtc ggc acc cag tac tac gaa 874 
Val Glu Arg Leu Asp Val Arg Gin His Val Gly Thr Gin Tyr Tyr Glu 
255 260 265 

cgc tac gtc ate gcg acc gee acc ctg ctg gtc gaa acc ggc gtg ate 922 
Arg Tyr Val He Ala Thr Ala Thr Leu Leu Val Glu Thr Gly Val He 
270 275 280 285 

acc cag gcg gag ctt gat cag gee ttg ggc tec cac ttc aag ctg gcg 970 
Thr Gin Ala Glu Leu Asp Gin Ala Leu Gly Ser His Phe Lys Leu Ala 
290 295 300 

aat ccc gee cat gee gag ggc cgc ccg gcg att acg ggg egg ccg ccc 1018 
Asn Pro Ala His Ala Glu Gly Arg Pro Ala He Thr Gly Arg Pro Pro 
305 310 315 



ttc gag gtg ggg gat egg gtg gtg gtg cga gac gaa tat gtg get gga 1066 



2 



Phe Glu Val Gly Asp Arg Val Val Val Arg Asp Glu Tyr Val Ala Gly 
320 325 330 



cac ate cgc atg ccc gec tac gtg cgc ggc aag gaa ggc gtg gtc ctg 
His He Arg Met Pro Ala Tyr Val Arg Gly Lys Glu Gly Val Val Leu 
335 340 " 345 



1114 



cac cgc acg tea gag aaa tgg ccg ttc ccc gac gca ate ggg cat ggc 
His Arg Thr Ser Glu Lys Trp Pro Phe Pro Asp Ala He Gly His Gly 
350 355 360 ' 365 



1162 



gat gta age gca gee cat caa ccc ace tac cac gtc gag ttc gee gtg 
Asp Val Ser Ala Ala His Gin Pro Thr Tyr His Val Glu Phe Ala Val 
370 375 380 



1210 



aag gac ctg tgg gga gat gee gee gat gag ggt ttt gtg gtg gtc gac 
Lys Asp Leu Trp Gly Asp Ala Ala Asp Glu Gly Phe Val Val Val Asp 
385 390 395 



1258 



ctg ttc gaa age tac ctg gac aag gee gee ggc gcg cgc gcg gtg aac 
Leu Phe Glu Ser Tyr Leu Asp Lys Ala Ala Gly Ala Arg Ala Val Asn 
400 405 410 



1306 



cca tga cagacggcgc ccaggcaagc cgactgccgg tgaeggtect ttegggctte 
Pro 



1362 



ctcggcgccg 


gcaagaccac 


cctgctcaac 


cacatcctgc 


geaatcgega 


aggcctgcgc 


1422 


gtggccgtca 


tegtcaatga 


catgagegaa 


gtcaatatcg 


atgecgaaga 


ggtgcagcgc 


1482 


gatgtcgege 


tgcaccgtgg 


tegegatgag 


ctgatcgaga 


tgagcaaegg 


gtgcatctgc 


1542 


tgcaccctgc 


gcgccgattt 


gctcgagcag 


ateagcatge 


tcgcacgcca 


acagegttte 


1602 


gattacctgc 


tgattgaatc 


caeggggate 


tccgagccga 


tgccggtcgc 


ggagacgttc 


1662 


gccttccttg 


aegctgatgg 


cttcagcctc 


agegaactgg 


cgcgcctgga 


caccttggtg 


1722 


acggtggtcg 


atggcagtcg 


tttccaggaa 


ctgctcgaat 


cgccgcacac 


cgttgaccag 


1782 


gatgacgeca 


cgccagacgc 


acccaagcgc 


cacctggccg 


atetgetgat 


cgaacaggtg 


1842 


gagtacgeca 


aegtcattet 


cgtcaataag 


ctggatctga 


tegatgeage 


gcagtatcag 


1902 


geegtgeagg 


cgatcctcac 


aggecttaac 


ccgacggcgc 


ggatcatgee 


gatggcccac 


1962 


ggtaacatcc 


catcagccag 


cctgctcggc 


acccatctgt 


ttgatttacc 


cagcctcgcg 


2022 


gcgtcgccgg 


gctggatgcg 


gaaaatggag 


gcggcagacg 


cgccggcctc 


egagteggae 


2082 


acctatggcg 


tgacgtcctg 


ggtgtaccgt 


gagcgcgcac 


ctttccaccc 


gcaacggttg 


2142 


ctcgactttc 


tccagcagcc 


ctggtgcaac 


gggcggttgc 


tgcgcagcaa 


aggttacttc 


2202 


tggcttgeca 


gccgccacct 


ggaaacegge 


ctgctggtgc 


aaagcggcaa 


gcggttccag 


2262 


tgggactatg 


tegggegctg 


gtggaacttc 


ategagcegt 


cgcaatggcc 


ccgggacgaa 


2322 


taccggctgc 


agggcatcag 


ggccaaatgg 


gacagcgtgg 


teggegactg 


ceggcaggag 


2382 



3 



ttggtgttta 


tcggccaggg 


cctcgacacc 


gacgcgttac 


agcgcgagct 


cgaccactgc 


2442 


ctgctgagcg 


cccaggaaat 


cgccgccggc 


ccactggcct 


ggcaagcgct 


gccaggggcg 


2502 


accgcctttg 


accgacagac 


ccttgcccgc 


cccccacaca 


gcccatggcg 


attgccccca 


2562 


tttgatccga 


gatagaagct 


tctgttttgg 


cggatgagag 


aagattttca 


gcctgataca 


2622 


gattaaatca 


gaacgcagaa 


gcggtctgat 


aaaacagaat 


ttgcctggcg 


gcagtagcgc 


2682 


ggtggtccca 


cctgacccca 


tgccgaactc 


agaagtgaaa 


cgccgtagcg 


ccgatggtag 


2742 


tgtggggtct 


ccccatgcga 


gagtagggaa 


ctgccaggca 


tcaaataaaa 


cgaaaggctc 


2802 


agtcgaaaga 


ctgggccttt 


cgttttatct 


gttgtttgtc 


ggtgaacgct 


ctcctgagta 


2862 


ggacaaatcc 


gccgggagcg 


gatttgaacg 


ttgcgaagca 


acggcccgga 


gggtggcggg 


2922 


caggacgccc 


gccataaact 


gccaggcatc 


aaattaagca 


gaaggccatc 


ctgacggatg 


2982 


gcctttttgc 


gtttctacaa 


actcttttgt 


ttatttttct 


aaatacattc 


aaatatgtat 


3042 


ccgctcatga 


gacaataacc 


ctgataaatg 


cttcaataat 


attgaaaaag 


gaagagtatg 


3102 


agtattcaac 


atttccgtgt 


cgcccttatt 


cccttttttg 


cggcattttg 


ccttcctgtt 


3162 


tttgctcacc 


cagaaacgct 


ggtgaaagta 


aaagatgctg 


aagatcagtt 


gggtgcacga 


3222 


gtgggttaca 


tcgaactgga 


tctcaacagc 


ggtaagatcc 


ttgagagtt t 


tcgccccgaa 


3282 


gaacgttttc 


caatgatgag 


cacttttaaa 


gttctgctat 


gtggcgcggt 


attatcccgt 


3342 


gttgacgccg 


ggcaagagca 


actcggtcgc 


cgcatacact 


attctcagaa 


tgacttggtt 


3402 


gagtactcac 


cagtcacaga 


aaagcatctt 


acggatggca 


tgacagtaag 


agaattatgc 


3462 


agtgctgcca 


taaccatgag 


tgataacact 


gcggccaact 


tacttctgac 


aacgatcgga 


3522 


ggaccgaagg 


agctaaccgc 


ttttttgcac 


aacatggggg 


atcatgtaac 


tcgccttgat 


3582 


cgttgggaac 


cggagctgaa 


tgaagccata 


ccaaacgacg 


agcgtgacac 


cacgatgcct 


3642 


gtagcaatgg 


caacaacgtt 


gcgcaaacta 


ttaactggcg 


aactacttac 


tctagcttcc 


3702 


cggcaacaat 


taatagactg 


gatggaggcg 


gataaagttg 


caggaccact 


tctgcgctcg 


3762 


gcccttccgg 


ctggctggtt 


tattgctgat 


aaatctggag 


ccggtgagcg 


tgggtctcgc 


3822 


ggtatcattg 


cagcactggg 


gccagatggt 


aagccctccc 


gtatcgtagt 


tatctacacg 


3882 


acggggagtc 


aggcaactat 


ggatgaacga 


aatagacaga 


tcgctgagat 


aggtgcctca 


3942 


ctgattaagc 


attggtaact 


gtcagaccaa 


gtttactcat 


atatacttta 


gattgattta 


4002 


aaacttcatt 


tttaatttaa 


aaggatctag 


gt gaaga t cc 


tttttgataa 


tctcatgacc 


4062 


aaaatccctt 


aacgtgagtt 


ttcgttccac 


tgagcgtcag 


accccgtaga 


aaagatcaaa 


4122 


ggatcttctt 


gagatccttt 


ttttctgcgc 


gtaatctgct 


gcttgcaaac 


aaaaaaacca 


4182 


ccgctaccag 


cggtggtttg 


tttgccggat 


caagagctac 


caactctttt 


tccgaaggta 


4242 
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actggcttca 


gcagagcgca 


gataccaaat 


actgtccttc 


tagtgtagcc 


gtagttaggc 


4302 


caccacttca 


agaactctgt 


agcaccgcct 


acatacctcg 


ctctgctaat 


cctgttacca 


4362 


gtggctgctg 


ccagtggcga 


taagtcgtgt 


cttaccgggt 


tggactcaag 


acgatagtta 


4422 


ccggataagg 


cgcagcggtc 


gggctgaacg 


gggggttcgt 


gcacacagcc 


cagcttggag 


4482 


cgaacgacct 


acaccgaact 


gagataccta 


cagcgtgagc 


tatgagaaag 


cgccacgctt 


4542 


cccgaaggga 


gaaaggcgga 


caggtatccg 


gtaagcggca 


gggtcggaac 


aggagagcgc 


4 602 


acgagggagc 


ttccaggggg 


aaacgcctgg 


tatctttata 


gtcctgtcgg 


gtttcgccac 


4662 


ctctgacttg 


agcgtcgatt 


tttgtgatgc 


tcgtcagggg 


ggcggagcct 


atggaaaaac 


4722 


gccagcaacg 


cggccttttt 


acggttcctg 


gccttttgct 


ggccttttgc 


tcacatgttc 


4782 


tttcctgcgt 


tatcccctga 


ttctgtggat 


aaccgtatta 


ccgcctttga 


gtgagctgat 


4842 


accgctcgcc 


gcagccgaac 


gaccgagcgc 


agcgagtcag 


tgagcgagga 


agcggaagag 


4902 


cgcctgatgc 


ggtattttct 


ccttacgcat 


ctgtgcggta 


tttcacaccg 


catatatggt 


4962 


gcactctcag 


tacaatctgc 


tctgatgccg 


catagttaag 


ccagtataca 


ctccgctatc 


5022 


gctacgtgac 


tgggtcatgg 


ctgcgccccg 


acacccgcca 


acacccgctg 


acgcgccctg 


5082 


acgggcttgt 


ctgctcccgg 


catccgctta 


cagacaagct 


gtgaccgtct 


ccgggagctg 


5142 


catgtgtcag 


aggttttcac 


cgtcatcacc 


gaaacgcgcg 


aggcagctgc 


ggtaaagctc 


5202 


atcagcgtgg 


t cgtgaagcg 


attcacagat 


gtctgcctgt 


tcatccgcgt 


ccagctcgtt 


5262 


gagtttctcc 


agaagcgtta 


atgtctggct 


tctgataaag 


cgggccatgt 


taagggcggt 


5322 


tttttcctgt 


ttggtcactt 


gatgcctccg 


tgtaaggggg 


aatttctgtt 


catgggggta 


5382 


atgataccga 


tgaaacgaga 


gaggatgctc 


acgatacggg 


ttactgatga 


tgaacatgcc 


5442 


cggttactgg 


aacgttgtga 


gggtaaacaa 


ctggcggtat 


ggatgcggcg 


ggaccagaga 


5502 


aaaatcactc 


agggtcaatg 


ccagcgcttc 


gttaatacag 


atgtaggtgt 


tccacagggt 


5562 


agccagcagc 


atcctgcgat 


gcagatccgg 


aacataatgg 


tgcagggcgc 


tgacttccgc 


5622 


gtttccagac 


tttacgaaac 


acggaaaccg 


aagaccattc 


atgttgttgc 


tcaggtcgca 


5682 


gacgttttgc 


agcagcagtc 


gcttcacgtt 


cgctcgcgta 


tcggtgattc 


attctgctaa 


5742 


ccagtaaggc 


aaccccgcca 


gcctagccgg 


gtcctcaacg 


acaggagcac 


gatcatgcgc 


5802 


acccgtggcc 


aggacccaac 


gctgcccgag 


atgcgccgcg 


tgcggctgct 


ggagatggcg 


5862 


gacgcgatgg 


atatgttctg 


ccaagggttg 


gtttgcgcat 


tcacagttct 


ccgcaagaat 


5922 


tgattggctc 


caattcttgg 


agtggtgaat 


ccgttagcga 


ggtgccgccg 


gcttccattc 


5982 


aggtcgaggt 


ggcccggctc 


catgcaccgc 


gacgcaacgc 


ggggaggcag 


acaaggtata 


6042 
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gggcggcgcg 


cctacaatcc 


atgccaaccc 


gttccatgtg 


ctcgccgagg 


cggcataaat 


6102 


cgccgtgacg 


atcagcggtc 


cagtgatcga 


agttaggctg 


gtaagagccg 


cgagcgatcc 


6162 


ttgaagctgt 


ccctgatggt 


cgtcatctac 


ctgcctggac 


agcatggcct 


gcaacgcggg 


6222 


catcccgatg 


ccgccggaag 


cgagaagaat 


cataatgggg 


aaggccatcc 


agcctcgcgt 


6282 


cgcgaacgcc 


agcaagacgt 


agcccagcgc 


gtcggccgcc 


atgccggcga 


taatggcctg 


6342 


cttctcgccg 


aaacgtttgg 


tggcgggacc 


agtgacgaag 


gcttgagcga 


gggcgtgcaa 


6402 


gattccgaat 


accgcaagcg 


acaggccgat 


catcgtcgcg 


ctccagcgaa 


agcggtcctc 


6462 


gccgaaaatg 


acccagagcg 


ctgccggcac 


ctgtcctacg 


agttgcatga 


taaagaagac 


6522 


agtcataagt 


gcggcgacga 


tagtcatgcc 


ccgcgcccac 


cggaaggagc 


tgactgggtt 


6582 


gaaggctctc 


aagggcatcg 


gtcgacgctc 


tcccttatgc 


gactcctgca 


ttaggaagca 


6642 
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oy y >— ^ y ° y y ^ 


p nf ~\~ n ^ n c ^ 

L^ y L- LyuyL.au 


Ly n — y n y l>»ci 


q y y ci o l. y y l. lj 
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tcaccacaat 


tcagcaaatt 


gtgaacatca 


tcacgttcat 


ctttccctgg 


ttgccaatgg 


67 62 


cccattttcc 


tgtcagtaac 


gagaaggtcg 


cgaattcagg 


cgctttttag 


actggtcgta 


6822 


atgaac 












6828 



<210> 2 

<211> 194 

<212> PRT 

<213> Pseudomonas marginalis 

<400> 2 

Met Ser Thr Ala Thr Ser Thr Pro Gly Glu Arg Ala Trp Ala Leu Phe 
1 5 10 15 

Gin Val Leu Lys Ser Lys Glu Leu lie Pro Glu Gly Tyr Val Glu Gin 
20 25 30 

Leu Thr Gin Leu Met Glu His Gly Trp Ser Pro Glu Asn Gly Ala Arg 
35 40 45 

Val Val Ala Lys Ala Trp Val Asp Pro Gin Phe Arg Ala Leu Leu Leu 
50 55 60 

Lys Asp Gly Thr Ala Ala Cys Ala Gin Phe Gly Tyr Thr Gly Pro Gin 
65 70 75 ~ 80 

Gly Glu Tyr lie Val Ala Leu Glu Asp Thr Pro Thr Leu Lys Asn Val 
85 90 95 

lie Val Cys Ser Leu Cys Ser Cys Thr Asn Trp Pro Val Leu Gly Leu 
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100 



105 



110 



Pro Pro Glu Trp Tyr Lys Gly Phe Glu Phe Arg Ala Arg Leu Val Arg 
115 120 ~ 125 



Glu Gly Arg Thr Val Leu Arg Glu Leu Gly Thr Glu Leu Pro Arg Asp 
130 135 140 



Met Val Val Lys Val Trp Asp Thr Ser Ala Glu Ser Arg Tyr Leu Val 
145 150 155 160 



Leu Pro Val Arg Pro Glu Gly Ser Glu His Met Ser Glu Glu Gin Leu 
165 170 175 



Gin Ala Leu Val Thr Lys Asp Val Leu lie Gly Val Ala Leu Pro Arg 
180 185 " 190 



Val Gly 



<210> 3 
<211> 220 
<212> PRT 

<213> Pseudomonas marginalis 
<400> 3 

Met Asp Gly Phe His Asp Leu Gly Gly Phe Gin Gly Phe Gly Lys Val 
15 10 15 



Pro His Thr lie Asn Ser Leu Ser Tyr Lys Gin Val Phe Lys Gin Asp 
20 25 30 



Trp Glu His Leu Ala Tyr Ser Leu Met Phe lie Gly Ala Asp His Leu 
35 4 0 4 5 



Lys Lys Phe Ser Val Asp Glu Val Arg His Ala Val Glu Arg Leu Asp 
50 55 60 



Val Arg Gin His Val Gly Thr Gin Tyr Tyr Glu Arg Tyr Val lie Ala 
65 " 70 75 80 



Thr Ala Thr Leu Leu Val Glu Thr Gly Val lie Thr Gin Ala Glu Leu 
85 90 95 



Asp Gin Ala Leu Gly Ser His Phe Lys Leu Ala Asn Pro Ala His Ala 
100 105 110 
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Glu Gly Arg Pro Ala lie Thr Gly Arg Pro Pro Phe Glu Val Gly Asp 
115 120 " 125 



Arg Val Val Val Arg Asp Glu Tyr Val Ala Gly His lie Arg Met Pro 
130 135 140 



Ala Tyr Val Arg Gly Lys Glu Gly Val Val Leu His Arg Thr Ser Glu 
145 150 155 160 



Lys Trp Pro Phe Pro Asp Ala lie Gly His Gly Asp Val Ser Ala Ala 
165 170 ~ 175 



His Gin Pro Thr Tyr His Val Glu Phe Ala Val Lys Asp Leu Trp Gly 
180 185 " " 190 



Asp Ala Ala Asp Glu Gly Phe Val Val Val Asp Leu Phe Glu Ser Tyr 
195 200 205 



Leu Asp Lys Ala Ala Gly Ala Arg Ala Val Asn Pro 
210 215 220 



<210> 4 

<211> 1269 

<212> DNA 

<213> Pseudomonas marginalis 



<220> 

<221> CDS 

<222> (1) . . (1269) 

<223> Gen der Kodierregion des Aktivatorproteins 
<400> 4 

atg aca gac ggc gcc cag gca age cga ctg ccg gtg acg gtc ctt teg 48 
Met Thr Asp Gly Ala Gin Ala Ser Arg Leu Pro Val Thr Val Leu Ser 
15 10 15 

ggc ttc etc ggc gcc ggc aag acc acc ctg etc aac cac ate ctg cgc 96 
Gly Phe Leu Gly Ala Gly Lys Thr Thr Leu Leu Asn His lie Leu Arg 
20 25 30 

aat cgc gaa ggc ctg cgc gtg gcc gtc ate gtc aat gac atg age gaa 144 
Asn Arg Glu Gly Leu Arg Val Ala Val lie Val Asn Asp Met Ser Glu 
35 40 45 

gtc aat ate gat gcc gaa gag gtg cag cgc gat gtc gcg ctg cac cgt 192 
Val Asn lie Asp Ala Glu Glu Val Gin Arg Asp Val Ala Leu His Arg 
50 55 60 

ggt cgc gat gag ctg ate gag atg age aac ggg tgc ate tgc tgc acc 240 
Gly Arg Asp Glu Leu lie Glu Met Ser Asn Gly Cys lie Cys Cys Thr 
65 70 75 80 
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ctg cgc gcc 
Leu Arg Ala 



cgt ttc gat 
Arg Phe Asp 



ccg gtc gcg 
Pro Val Ala 
115 

age gaa ctg 
Ser Glu Leu 
130 

cgt ttc cag 
Arg Phe Gin 
145 

gcc acg cca 
Ala Thr Pro 



cag gtg gag 
Gin Val Glu 



gat gca gcg 
Asp Ala Ala 
195 

ccg acg gcg 
Pro Thr Ala 
210 

age ctg etc 
Ser Leu Leu 
225 

ccg ggc tgg 
Pro Gly Trp 



teg gac acc 
Ser Asp Thr 



ttc cac ccg 
Phe His Pro 
275 

ggg egg ttg 
Gly Arg Leu 
290 

ctg gaa acc 
Leu Glu Thr 
305 

tat gtc ggg 



gat ttg etc 
Asp Leu Leu 
85 

tac ctg ctg 
Tyr Leu Leu 
100 

gag acg ttc 
Glu Thr Phe 



gcg cgc ctg 
Ala Arg Leu 



gaa ctg etc 
Glu Leu Leu 
150 

gac gca ccc 
Asp Ala Pro 
165 

tac gcc aac 
Tyr Ala Asn 
180 

cag tat cag 
Gin Tyr Gin 



egg ate atg 
Arg lie Met 



ggc acc cat 
Gly Thr His 
230 

atg egg aaa 
Met Arg Lys 
245 

tat ggc gtg 
Tyr Gly Val 
260 

caa egg ttg 
Gin Arg Leu 



ctg cgc age 
Leu Arg Ser 



ggc ctg ctg 
Gly Leu Leu 
310 

cgc tgg tgg 



gag cag ate 
Glu Gin He 



att gaa tec 
He Glu Ser 
105 

gcc ttc ctt 
Ala Phe Leu 
120 

gac acc ttg 
Asp Thr Leu 
135 

gaa teg ccg 
Glu Ser Pro 



aag cgc cac 
Lys Arg His 



gtc att etc 
Val He Leu 
185 

gcc gtg cag 
Ala Val Gin 
200 

ccg atg gcc 
Pro Met Ala 
215 

ctg ttt gat 
Leu Phe Asp 



atg gag gcg 
Met Glu Ala 



acg tec tgg 
Thr Ser Trp 
265 

etc gac ttt 
Leu Asp Phe 
280 

aaa ggt tac 
Lys Gly Tyr 
295 

gtg caa age 
Val Gin Ser 



aac ttc ate 



age atg etc 
Ser Met Leu 
90 

acg ggg ate 
Thr Gly He 



gac get gat 
Asp Ala Asp 



gtg acg gtg 
Val Thr Val 
140 

cac acc gtt 
His Thr Val 
155 

ctg gcc gat 
Leu Ala Asp 
170 

gtc aat aag 
Val Asn Lys 



gcg ate etc 
Ala He Leu 



cac ggt aac 
His Gly Asn 
220 

tta ccc age 
Leu Pro Ser 
235 

gca gac gcg 
Ala Asp Ala 
250 

gtg tac cgt 
Val Tyr Arg 



etc cag cag 
Leu Gin Gin 



ttc tgg ctt 
Phe Trp Leu 
300 

ggc aag egg 
Gly Lys Arg 
315 

gag ccg teg 



gca cgc caa 
Ala Arg Gin 
95 

tec gag ccg 
Ser Glu Pro 
110 

ggc ttc age 
Gly Phe Ser 
125 

gtc gat ggc 
Val Asp Gly 



gac cag gat 
Asp Gin Asp 



ctg ctg ate 
Leu Leu He 
175 

ctg gat ctg 
Leu Asp Leu 
190 

aca ggc ctt 
Thr Gly Leu 
205 

ate cca tea 
He Pro Ser 



etc gcg gcg 
Leu Ala Ala 



ccg gcc tec 
Pro Ala Ser 
255 

gag cgc gca 
Glu Arg Ala 
270 

ccc tgg tgc 
Pro Trp Cys 
285 

gcc age cgc 
Ala Ser Arg 



ttc cag tgg 
Phe Gin Trp 



caa tgg ccc 



cag 288 
Gin 



atg 336 
Met 



etc 384 
Leu 



agt 432 
Ser 



gac 480 

Asp 

160 

gaa 528 
Glu 



ate 576 
He 



aac 624 
Asn 



gcc 672 
Ala 



teg 720 

Ser 

240 

gag 768 
Glu 



cct 816 
Pro 



aac 864 
Asn 



cac 912 
His 



gac 960 

Asp 

320 

egg 1008 
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Tyr Val Gly Arg Trp Trp Asn Phe lie Glu Pro Ser Gin Trp Pro Arg 
325 330 335 

gac gaa tac egg ctg cag ggc ate agg gec aaa tgg gac age gtg gtc 1056 
Asp Glu Tyr Arg Leu Gin Gly lie Arg Ala Lys Trp Asp Ser Val Val 
340 345 350 



ggc gac tgc egg cag gag ttg gtg ttt ate ggc cag ggc etc gac ace 1104 
Gly Asp Cys Arg Gin Glu Leu Val Phe He Gly Gin Gly Leu Asp Thr 
355 360 365 

gac gcg tta cag cgc gag etc gac cac tgc ctg ctg age gee cag gaa 1152 
Asp Ala Leu Gin Arg Glu Leu Asp His Cys Leu Leu Ser Ala Gin Glu 
370 375 380 

ate gee gee ggc cca ctg gee tgg caa gcg ctg cca ggg gcg ace gee 1200 
He Ala Ala Gly Pro Leu Ala Trp Gin Ala Leu Pro Gly Ala Thr Ala 
385 "* 390 ~ 395 " 400 

ttt gac cga cag ace ctt gee cgc ccc cca cac age cca tgg cga ttg 1248 
Phe Asp Arg Gin Thr Leu Ala Arg Pro Pro His Ser Pro Trp Arg Leu 
405 410 415 

ccc cca ttt gat ccg aga tag 1269 
Pro Pro Phe Asp Pro Arg 
420 



<210> 5 
<211> 422 
<212> PRT 

<213> Pseudomonas marginalis 
<400> 5 

Met Thr Asp Gly Ala Gin Ala Ser Arg Leu Pro Val Thr Val Leu Ser 
15 10 15 



Gly Phe Leu Gly Ala Gly Lys Thr Thr Leu Leu Asn His He Leu Arg 
20 25 30 



Asn Arg Glu Gly Leu Arg Val Ala Val He Val Asn Asp Met Ser Glu 
35 40 45 



Val Asn lie Asp Ala Glu Glu Val Gin Arg Asp Val Ala Leu His Arg 
50 55 60 



Gly Arg Asp Glu Leu He Glu Met Ser Asn Gly Cys He Cys Cys Thr 
65 70 75 80 



Leu Arg Ala Asp Leu Leu Glu Gin He Ser Met Leu Ala Arg Gin Gin 
85 90 95 



Arg Phe Asp Tyr Leu Leu He Glu Ser Thr Gly He Ser Glu Pro Met 
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100 



105 



110 



Pro Val Ala Glu Thr Phe Ala Phe Leu Asp Ala Asp Gly Phe Ser Leu 
115 120 125 



Ser Glu Leu Ala Arg Leu Asp Thr Leu Val Thr Val Val Asp Gly Ser 
130 135 140 



Arg Phe Gin Glu Leu Leu Glu Ser Pro His Thr Val Asp Gin Asp Asp 
145 150 155 " 160 



Ala Thr Pro Asp Ala Pro Lys Arg His Leu Ala Asp Leu Leu lie Glu 
165 170 175 



Gin Val Glu Tyr Ala Asn Val lie Leu Val Asn Lys Leu Asp Leu lie 
180 185 190 



Asp Ala Ala Gin Tyr Gin Ala Val Gin Ala lie Leu Thr Gly Leu Asn 
195 200 205 



Pro Thr Ala Arg lie Met Pro Met Ala His Gly Asn lie Pro Ser Ala 
210 " 215 " 220 



Ser Leu Leu Gly Thr His Leu Phe Asp Leu Pro Ser Leu Ala Ala Ser 
225 230 235 240 



Pro Gly Trp Met Arg Lys Met Glu Ala Ala Asp Ala Pro Ala Ser Glu 
245 250 255 



Ser Asp Thr Tyr Gly Val Thr Ser Trp Val Tyr Arg Glu Arg Ala Pro 
260 265 " 270 



Phe His Pro Gin Arg Leu Leu Asp Phe Leu Gin Gin Pro Trp Cys Asn 
275 280 285 



Gly Arg Leu Leu Arg Ser Lys Gly Tyr Phe Trp Leu Ala Ser Arg His 
2 90 2 95 300 



Leu Glu Thr Gly Leu Leu Val Gin Ser Gly Lys Arg Phe Gin Trp Asp 
305 310 315 320 



Tyr Val Gly Arg Trp Trp Asn Phe lie Glu Pro Ser Gin Trp Pro Arg 
325 330 335 



Asp Glu Tyr Arg Leu Gin Gly lie Arg Ala Lys Trp Asp Ser Val Val 
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340 



345 



350 



Gly Asp Cys Arg Gin Glu Leu Val Phe lie Gly Gin Gly Leu Asp Thr 
355 360 " 365 



Asp Ala Leu Gin Arg Glu Leu Asp His Cys Leu Leu Ser Ala Gin Glu 

370 375 380 

lie Ala Ala Gly Pro Leu Ala Trp Gin Ala Leu Pro Gly Ala Thr Ala 
385 390 395 400 



Phe Asp Arg Gin Thr Leu Ala Arg Pro Pro His Ser Pro Trp Arg Leu 
405 410 415 



Pro Pro Phe Asp Pro Arg 
420 



<210> 6 

<211> 2371 

<212> DNA 

<213> Pseudomonas putida 
<220> 

<221> CDS 

<222> (1) . . (582) 

<223> Gen der Kodierregion der alpha-Unt ereinheit 
<220> 

<221> CDS 

<222> (624 ) . . (1286) 

<223> Gen der Kodierregion der beta-Unt ereinheit 
<220> 

<221> gene 

<222> (1283) . . (2371) 

<223> Gen des Aktivatorproteins 

<400> 6 

atg acg gca act tea acc cct ggt gag egg gca cgc gca ttg ttt gca 48 

Met Thr Ala Thr Ser Thr Pro Gly Glu Arg Ala Arg Ala Leu Phe Ala 
1 5 10 15 

gtg etc aag cgc aaa gac etc ate ccc gag ggc tac ate gaa cag etc 96 
Val Leu Lys Arg Lys Asp Leu lie Pro Glu Gly Tyr lie Glu Gin Leu 
20 25 30 

acc cag ctg atg gaa cac ggc tgg age ccg gaa aac ggc gcg cgc ate 144 
Thr Gin Leu Met Glu His Gly Trp Ser Pro Glu Asn Gly Ala Arg lie 
35 40 45 

gtc gee aag gee tgg gtc gat ccg cag ttt cgc gag ctg ctg etc aag 192 
Val Ala Lys Ala Trp Val Asp Pro Gin Phe Arg Glu Leu Leu Leu Lys 
50 55 60 

gac ggt acg gee gee tgc gee cag ttc ggc ttc acc ggc cca caa ggc 240 
Asp Gly Thr Ala Ala Cys Ala Gin Phe Gly Phe Thr Gly Pro Gin Gly 
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65 70 75 80 

gaa tac ate gtc gec ctg gaa gac acc ccg cag ttg aaa aac gtg ate 288 
Glu Tyr He Val Ala Leu Glu Asp Thr Pro Gin Leu Lys Asn Val He 
85 90 ~ 95 

gtc tgt age ctg tgc tec tgc acg aac tgg ccg gtg ctg ggc ctg cca 336 
Val Cys Ser Leu Cys Ser Cys Thr Asn Trp Pro Val Leu Gly Leu Pro 
100 105 110 

cct gag tgg tac aag ggc ttc gag ttc cgt gcg egg ttg gtc egg gag 384 
Pro Glu Trp Tyr Lys Gly Phe Glu Phe Arg Ala Arg Leu Val Arg Glu 
115 120 125 

ggg cgc acg gta ttg cgc gag ctg ggc acc gag ttg ccc ggc gac atg 432 
Gly Arg Thr Val Leu Arg Glu Leu Gly Thr Glu Leu Pro Gly Asp Met 
130 135 140 

gtg gtc aag gtc tgg gac acc age get gaa age cgc tac ctg gtg ctg 480 
Val Val Lys Val Trp Asp Thr Ser Ala Glu Ser Arg Tyr Leu Val Leu 
145 150 155 ~ 160 

ccg caa cga cca gcg ggc tea gag cat atg age gaa gag cag ttg egg 528 
Pro Gin Arg Pro Ala Gly Ser Glu His Met Ser Glu Glu Gin Leu Arg 
165 170 175 

caa ctg gtc acc aag gac gtg ctg ate ggc gtc gee ctg ccc cgc gtt 576 
Gin Leu Val Thr Lys Asp Val Leu He Gly Val Ala Leu Pro Arg Val 
180 185 190 

ggc tga gcaaggccgc ccaaccccat tcaacttccg gagtgttcaa t atg gat ggc 632 
Gly Met Asp Gly 

195 

ttt cac gat etc ggc ggt ttc cag ggc ttt ggc aaa gtg ccc cac cgc 680 
Phe His Asp Leu Gly Gly Phe Gin Gly Phe Gly Lys Val Pro His Arg 
200 205 210 

ate aac age ctg age tac aag cag gtg ttc aag cag gac tgg gaa cac 728 
He Asn Ser Leu Ser Tyr Lys Gin Val Phe Lys Gin Asp Trp Glu His 
215 220 225 

ctg gee tac age ctg atg ttc ate ggc gtc gac cac ctg aac aag ttc 776 
Leu Ala Tyr Ser Leu Met Phe He Gly Val Asp His Leu Asn Lys Phe 
230 235 240 

age gtc gac gaa ata cgt cat gee gtc gaa cgc att gac gtg cgc cag 824 
Ser Val Asp Glu He Arg His Ala Val Glu Arg He Asp Val Arg Gin 
245 250 255 260 

cac gtc ggc acc gaa tac tac gaa cgt tat gtg ate gee act gee acg 872 
His Val Gly Thr Glu Tyr Tyr Glu Arg Tyr Val He Ala Thr Ala Thr 
265 270 275 

ctg ctg gtc gaa aca ggc gtc ate acc cag gee gaa ctg gat gaa gca 920 
Leu Leu Val Glu Thr Gly Val He Thr Gin Ala Glu Leu Asp Glu Ala 
280 285 290 

etc ggc teg cac ttc aag ctg gee aac ccc gee cat gcg caa ggg cgt 968 
Leu Gly Ser His Phe Lys Leu Ala Asn Pro Ala His Ala Gin Gly Arg 
295 300 305 
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get gca att ate ggg cga gcg cct ttt gaa gtg ggc gat egg gtc ate 1016 
Ala Ala He He Gly Arg Ala Pro Phe Glu Val Gly Asp Arg Val He 
310 315 320 

gta cgc gat gaa tac gtg gee ggg cat gtg cgc atg cct gca tac gtg 1064 
Val Arg Asp Glu Tyr Val Ala Gly His Val Arg Met Pro Ala Tyr Val 
325 330 335 340 



cgc ggc aag caa ggc gta gtg ctg cac egg acc act gaa cag tgg ccg 1112 
Arg Gly Lys Gin Gly Val Val Leu His Arg Thr Thr Glu Gin Trp Pro 
345 350 355 

ttt ccg gac gcg att ggc cat ggc gac cag age get gcg cat caa ccg 1160 
Phe Pro Asp Ala He Gly His Gly Asp Gin Ser Ala Ala His Gin Pro 
360 365 370 

acc tac cat gtc gag ttc cgc gtg egg gac ctg tgg ggc gat gec gca 1208 
Thr Tyr His Val Glu Phe Arg Val Arg Asp Leu Trp Gly Asp Ala Ala 
375 380 385 

gac gac ggc ctg gtg gtg gta gac ctg ttc gaa age tat ctg gac agg 1256 
Asp Asp Gly Leu Val Val Val Asp Leu Phe Glu Ser Tyr Leu Asp Arg 
390 395 400 

gtc gaa age ccg cga gtg gtg cgc gca tga gtgccggcgc ccaggcaggc 1306 
Val Glu Ser Pro Arg Val Val Arg Ala 
405 410 



cggctgccgg 


tgaeggtect 


ttcaggcttc 


ctcggcgcag 


gcaagaccac 


cctgctcaac 


1366 


cacatcctgc 


gcaaccgcca 


gggcctgaag 


gtggcggtta 


tegtcaatga 


catgagegag 


1426 


gtcaacatcg 


atgccgccca 


ggtccagcgc 


gaegttgege 


tgtatcgtgg 


ccaggatgaa 


1486 


ttgatagaga 


tgagcaaegg 


ctgtatctgc 


tgcaccctgc 


gcgccgacct 


gcttgagcag 


1546 


atcagcgcgc 


tggcgcgcca 


geagegttte 


gattacctgt 


tgatcgagtc 


cacegggatt 


1606 


tccgagccga 


tgccagtcgc 


cgagaccttt 


gcctttctcg 


acgccaacgg 


tttcagcctc 


1666 


agegaactgg 


cgcggctgga 


tacgctggtg 


acggtggtcg 


atgccagcca 


gttcatggcc 


1726 


atgetcgact 


ctcccgaaac 


cgtcgcgcgg 


gccgacgtca 


ecaeggatga 


cagcaggcgc 


1786 


ccgctggccg 


atetgetgat 


cgagcaggtc 


gagtatgeca 


atgtgattct 


ggtcaacaaa 


1846 


cgcgacctgg 


tcgacgaggc 


gcagtaccag 


gccctgcagg 


cagttctcgc 


egggctcaat 


1906 


ccaggcgcac 


agatcctgcc 


gatggtggcc 


ggcaaegteg 


ccctgtcgag 


cgtccttggt 


1966 


acccagctgt 


tegatttgee 


cagccttgcc 


gcagcgcccg 


gctggatgaa 


acagatggac 


2026 


gcgcacgaca 


ccccggccgg 


egagtegcag 


acctatggcg 


tgacgtcatg 


ggtgtaccga 


2086 


gcgcgcgccc 


cgttccatcc 


geaaegcttg 


cttgattttc 


tcgcccggcc 


ctggcgcgac 


2146 


ggccgtcttc 


tgcgcagcaa 


aggttatttc 


tggcttgeca 


gccgccaccg 


egaaategge 


2206 
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ttgctggtac acagcggcca gcagtttcaa tgggactatg ttggccattg gtggaacttc 2266 
atcgacacgt cacagtggcc acaggacaag tatcgcttgc agggcatcat ggccaagtgg 2326 
gacagcatcg tcggcgactg ccgacaggag ctgaaaagct tatga 2371 

<210> 7 

<211> 193 

<212> PRT 

<213> Pseudomonas putida 

<400> 7 

Met Thr Ala Thr Ser Thr Pro Gly Glu Arg Ala Arg Ala Leu Phe Ala 
1 5 10 15 



Val Leu Lys Arg Lys Asp Leu lie Pro Glu Gly Tyr lie Glu Gin Leu 
20 25 " " 30 



Thr Gin Leu Met Glu His Gly Trp Ser Pro Glu Asn Gly Ala Arg lie 
35 40 45 



Val Ala Lys Ala Trp Val Asp Pro Gin Phe Arg Glu Leu Leu Leu Lys 
50 55 60 



Asp Gly Thr Ala Ala Cys Ala Gin Phe Gly Phe Thr Gly Pro Gin Gly 
65 70 " 75 80 



Glu Tyr lie Val Ala Leu Glu Asp Thr Pro Gin Leu Lys Asn Val lie 
85 90 " 95 



Val Cys Ser Leu Cys Ser Cys Thr Asn Trp Pro Val Leu Gly Leu Pro 
100 105 110 



Pro Glu Trp Tyr Lys Gly Phe Glu Phe Arg Ala Arg Leu Val Arg Glu 
115 120 125 



Gly Arg Thr Val Leu Arg Glu Leu Gly Thr Glu Leu Pro Gly Asp Met 
130 135 140 



Val Val Lys Val Trp Asp Thr Ser Ala Glu Ser Arg Tyr Leu Val Leu 
145 ' * 150 155 ~ * 160 



Pro Gin Arg Pro Ala Gly Ser Glu His Met Ser Glu Glu Gin Leu Arg 
165 170 175 



Gin Leu Val Thr Lys Asp Val Leu lie Gly Val Ala Leu Pro Arg Val 
180 185 190 
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Gly 



<210> 8 

<211> 220 

<212> PRT 

<213> Pseudomonas putida 

<400> 8 



Met Asp Gly Phe His Asp Leu Gly Gly Phe Gin Gly Phe Gly Lys Val 
1 5 10 15 



Pro His Arg lie Asn Ser Leu Ser Tyr Lys Gin Val Phe Lys Gin Asp 
20 25 30 



Trp Glu His Leu Ala Tyr Ser Leu Met Phe lie Gly Val Asp His Leu 
35 40 45 



Asn Lys Phe Ser Val Asp Glu lie Arg His Ala Val Glu Arg lie Asp 
50 55 60 



Val Arg Gin His Val Gly Thr Glu Tyr Tyr Glu Arg Tyr Val lie Ala 
65 70 75 80 



Thr Ala Thr Leu Leu Val Glu Thr Gly Val He Thr Gin Ala Glu Leu 
85 90 95 



Asp Glu Ala Leu Gly Ser His Phe Lys Leu Ala Asn Pro Ala His Ala 
100 105 110 



Gin Gly Arg Ala Ala He He Gly Arg Ala Pro Phe Glu Val Gly Asp 
115 120 125 



Arg Val He Val Arg Asp Glu Tyr Val Ala Gly His Val Arg Met Pro 
130 135 140 



Ala Tyr Val Arg Gly Lys Gin Gly Val Val Leu His Arg Thr Thr Glu 
145 150 155 160 



Gin Trp Pro Phe Pro Asp Ala He Gly His Gly Asp Gin Ser Ala Ala 
165 * 170 175 



His Gin Pro Thr Tyr His Val Glu Phe Arg Val Arg Asp Leu Trp Gly 
180 ^ 185 190 
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Asp Ala Ala Asp Asp Gly Leu Val Val Val Asp Leu Phe Glu Ser Tyr 
195 200 205 



Leu Asp Arg Val Glu Ser Pro Arg Val Val Arg Ala 
210 215 220 



<210> 9 
<211> 1089 
<212> DNA 

<213> Pseudomonas putida 
<220> 

<221> CDS 

<222> (1) . . (1089) 

<223> Gen der Kodierregion des Aktivatorproteins 
<400> 9 

atg agt gcc ggc gcc cag gca ggc egg ctg ccg gtg acg gtc ctt tea 48 
Met Ser Ala Gly Ala Gin Ala Gly Arg Leu Pro Val Thr Val Leu Ser 
15 10 15 

ggc ttc etc ggc gca ggc aag ace ace ctg etc aac cac ate ctg cgc 96 
Gly Phe Leu Gly Ala Gly Lys Thr Thr Leu Leu Asn His lie Leu Arg 
20 25 30 

aac cgc cag ggc ctg aag gtg gcg gtt ate gtc aat gac atg age gag 144 
Asn Arg Gin Gly Leu Lys Val Ala Val lie Val Asn Asp Met Ser Glu 
35 40 45 

gtc aac ate gat gcc gcc cag gtc cag cgc gac gtt gcg ctg tat cgt 192 
Val Asn lie Asp Ala Ala Gin Val Gin Arg Asp Val Ala Leu Tyr Arg 
50 55 60 

ggc cag gat gaa ttg ata gag atg age aac ggc tgt ate tgc tgc ace 240 
Gly Gin Asp Glu Leu lie Glu Met Ser Asn Gly Cys lie Cys Cys Thr 
65 70 75 ^ 80 

ctg cgc gcc gac ctg ctt gag cag ate age gcg ctg gcg cgc cag cag 288 
Leu Arg Ala Asp Leu Leu Glu Gin lie Ser Ala Leu Ala Arg Gin Gin 
85 90 " 95 

cgt ttc gat tac ctg ttg ate gag tec acc ggg att tec gag ccg atg 336 
Arg Phe Asp Tyr Leu Leu lie Glu Ser Thr Gly lie Ser Glu Pro Met 
100 105 110 

cca gtc gcc gag acc ttt gcc ttt etc gac gcc aac ggt ttc age etc 384 
Pro Val Ala Glu Thr Phe Ala Phe Leu Asp Ala Asn Gly Phe Ser Leu 
115 120 125 

age gaa ctg gcg egg ctg gat acg ctg gtg acg gtg gtc gat gcc age 432 
Ser Glu Leu Ala Arg Leu Asp Thr Leu Val Thr Val Val Asp Ala Ser 
130 135 140 

cag ttc atg gcc atg etc gac tct ccc gaa acc gtc gcg egg gcc gac 480 
Gin Phe Met Ala Met Leu Asp Ser Pro Glu Thr Val Ala Arg Ala Asp 
145 150 ~ 155 ~ 160 

gtc acc acg gat gac age agg cgc ccg ctg gcc gat ctg ctg ate gag 528 
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Val Thr Thr 



cag gtc gag 
Gin Val Glu 



gac gag gcg 
Asp Glu Ala 
195 

cca ggc gca 
Pro Gly Ala 
210 

age gtc ctt 
Ser Val Leu 
225 

ccc ggc tgg 
Pro Gly Trp 



teg cag acc 
Ser Gin Thr 



ttc cat ccg 
Phe His Pro 
275 

ggc cgt ctt 
Gly Arg Leu 
290 

cgc gaa ate 
Arg Glu lie 
305 

tat gtt ggc 
Tyr Val Gly 



gac aag tat 
Asp Lys Tyr 



ggc gac tgc 
Gly Asp Cys 
355 



Asp Asp Ser 
165 

tat gec aat 
Tyr Ala Asn 
180 

cag tac cag 
Gin Tyr Gin 



cag ate ctg 
Gin lie Leu 



ggt acc cag 
Gly Thr Gin 
230 

atg aaa cag 
Met Lys Gin 
245 

tat ggc gtg 
Tyr Gly Val 
260 

caa cgc ttg 
Gin Arg Leu 



ctg cgc age 
Leu Arg Ser 



ggc ttg ctg 
Gly Leu Leu 
310 

cat tgg tgg 
His Trp Trp 
325 

cgc ttg cag 
Arg Leu Gin 
340 

cga cag gag 
Arg Gin Glu 



Arg Arg Pro 



gtg att ctg 
Val He Leu 
185 

gee ctg cag 
Ala Leu Gin 
200 

ccg atg gtg 
Pro Met Val 
215 

ctg ttc gat 
Leu Phe Asp 



atg gac gcg 
Met Asp Ala 



acg tea tgg 
Thr Ser Trp 
265 

ctt gat ttt 
Leu Asp Phe 
280 

aaa ggt tat 
Lys Gly Tyr 
295 

gta cac age 
Val His Ser 



aac ttc ate 
Asn Phe He 



ggc ate atg 
Gly He Met 
345 

ctg aaa age 
Leu Lys Ser 
360 



Leu Ala Asp 
170 

gtc aac aaa 
Val Asn Lys 



gca gtt etc 
Ala Val Leu 



gee ggc aac 
Ala Gly Asn 
220 

ttg ccc age 
Leu Pro Ser 
235 

cac gac acc 
His Asp Thr 
250 

gtg tac cga 
Val Tyr Arg 



etc gee egg 
Leu Ala Arg 



ttc tgg ctt 
Phe Trp Leu 
300 

ggc cag cag 
Gly Gin Gin 
315 

gac acg tea 
Asp Thr Ser 
330 

gee aag tgg 
Ala Lys Trp 



tta tga 
Leu 



Leu Leu He 
175 

cgc gac ctg 
Arg Asp Leu 
190 

gee ggg etc 
Ala Gly Leu 
205 

gtc gee ctg 
Val Ala Leu 



ctt gee gca 
Leu Ala Ala 



ccg gee ggc 
Pro Ala Gly 
255 

gcg cgc gee 
Ala Arg Ala 
270 

ccc tgg cgc 
Pro Trp Arg 
285 

gee age cgc 
Ala Ser Arg 



ttt caa tgg 
Phe Gin Trp 



cag tgg cca 
Gin Trp Pro 
335 

gac age ate 
Asp Ser He 
350 



Glu 



gtc 576 
Val 



aat 624 
Asn 



teg 672 
Ser 



gcg 720 

Ala 

240 

gag 768 
Glu 



ccg 816 
Pro 



gac 864 
Asp 



cac 912 
His 



gac 960 

Asp 

320 

cag 1008 
Gin 



gtc 1056 
Val 



1089 



<210> 10 

<211> 362 

<212> PRT 

<213> Pseudomonas putida 

<400> 10 

Met Ser Ala Gly Ala Gin Ala Gly Arg Leu Pro Val Thr Val Leu Ser 
1 5 10 15 
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Gly Phe Leu Gly Ala Gly Lys Thr Thr Leu Leu Asn His lie Leu Arg 
20 25 30 



Asn Arg Gin Gly Leu Lys Val Ala Val lie Val Asn Asp Met Ser Glu 
35 40 45 



Val Asn lie Asp Ala Ala Gin Val Gin Arg Asp Val Ala Leu Tyr Arg 
50 55 ' 60 



Gly Gin Asp Glu Leu lie Glu Met Ser Asn Gly Cys lie Cys Cys Thr 

65 70 75 80 

Leu Arg Ala Asp Leu Leu Glu Gin lie Ser Ala Leu Ala Arg Gin Gin 
85 90 95 



Arg Phe Asp Tyr Leu Leu lie Glu Ser Thr Gly lie Ser Glu Pro Met 
100 105 ~ 110 



Pro Val Ala Glu Thr Phe Ala Phe Leu Asp Ala Asn Gly Phe Ser Leu 
115 120 125 



Ser Glu Leu Ala Arg Leu Asp Thr Leu Val Thr Val Val Asp Ala Ser 
130 135 140 



Gin Phe Met Ala Met Leu Asp Ser Pro Glu Thr Val Ala Arg Ala Asp 
145 150 155 160 



Val Thr Thr Asp Asp Ser Arg Arg Pro Leu Ala Asp Leu Leu lie Glu 
165 170 175 



Gin Val Glu Tyr Ala Asn Val lie Leu Val Asn Lys Arg Asp Leu Val 
180 185 190 



Asp Glu Ala Gin Tyr Gin Ala Leu Gin Ala Val Leu Ala Gly Leu Asn 
195 200 205 



Pro Gly Ala Gin lie Leu Pro Met Val Ala Gly Asn Val Ala Leu Ser 
210 215 220 



Ser Val Leu Gly Thr Gin Leu Phe Asp Leu Pro Ser Leu Ala Ala Ala 
225 230 235 240 



Pro Gly Trp Met Lys Gin Met Asp Ala His Asp Thr Pro Ala Gly Glu 
245 250 255 



Ser Gin Thr Tyr Gly Val Thr Ser Trp Val Tyr Arg Ala Arg Ala Pro 
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260 



265 



270 



Phe His Pro Gin Arg Leu Leu Asp Phe Leu Ala Arg Pro Trp Arg Asp 
275 280 285 



Gly Arg Leu Leu Arg Ser Lys Gly Tyr Phe Trp Leu Ala Ser Arg His 
290 295 300 



Arg Glu lie Gly Leu Leu Val His Ser Gly Gin Gin Phe Gin Trp Asp 
305 310 315 320 



Tyr Val Gly His Trp Trp Asn Phe lie Asp Thr Ser Gin Trp Pro Gin 

325 330 335 

Asp Lys Tyr Arg Leu Gin Gly lie Met Ala Lys Trp Asp Ser lie Val 
340 345 350 



Gly Asp Cys Arg Gin Glu Leu Lys Ser Leu 

360 





355 


<210> 


11 


<211> 


30 


<212> 


DNA 


<213> 


Artificial 


<220> 




<223> 


Primer IF 


<400> 


11 



ctccaccata tgagtacagc tacttcaacg 30 



<210> 


12 


<211> 


30 


<212> 


DNA 


<213> 


Artificial Sequence 


<220> 




<223> 


Primer 1R 


<400> 


12 


cttcataagc ttctatctcg gatcaaatgg 


<210> 


13 


<211> 


25 


<212> 


DNA 


<213> 


Artificial Sequence 


<220> 




<223> 


Primer 2F 


<400> 


13 



30 



atgacggcaa cttcaacccc tggtg 25 
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<210> 14 

<211> 20 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 2R 



<400> 14 

tcagctcctg tcggcagtcg 



